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* ^B, iKx^l^HKKJBj&U 1 8 0 n mJW 
T, ^{C«l 6 0 nm«T©^StC*3^S®a. Jj?«<14 



1 



(2) ^2 00 2- 1 45 96 2 

1 2 

m>mi) ne-«ec (i ) ^sn*»oiELit* uti] 




(D 



(ss* 
*. R 



R l > R 5 ©W#X» £' % Zfr-Jflc 1 flfil 



±©7»*JK^*^tf. R'tii^fltibD, 0< 
a/(a + b + c)<0. 6. 0^b/(a + b + c) 
<0. 4. 0. 2^c/(a+b + c>^0. 7 "C£> 
dielJOXUK f tglJlXB2t?*| ) „ R s 
»7K^M^, XtSRXtt 1-10 OiStttf > *M£ttfc L 
<HHtt)7*+*l'e*ll. BBR. SS. 5fcSf&£*© 

[ff jfcil 2 ] man i Ett©*$HHfc£*»**fc' c £ 
[M*£ 3 ] (A) If JfciB 1 K«©*«^Ht£iW, 

( b ) #ta^ij. ( c ) m.m£.m*^mir sci *4$r 

IEtS©U^^ H#B. 

[tf*ii5 3 ek. «»i!ajhjw**rr*i»«ai3x 
[tt*a 6 3 hk. isi»iSLhJw*^rr 3 . 

4X»5!ei£©U^X ht**4 
[I»*qi7 3 ( 1 ) Sf33SS2 7!>M6©l,>-rft#>lJ«K: 

ietg© i/^h *m*aMR±tcswri- < 2 > 

*t»-CttHIM!ailft, *fl-'L,Tiftfi 1 0 0 n 

m«± 1 8 0 n mHTXB 1 n mfcUb 3 0 n m«T©i* 
x*;Mf-«t> 0 < ( 3 ) 

[0 0 0 13 



[0 00 2] 

[Wto&ffiRvmm&m&Lb£5t-rz>mm] ls i 

20 «, SUb>X©«NA{b. U^Xh©tt#g|6l± v Jgjft 
ftfb*«t£tf6ft-5„ fttciffl (3 6 5nm) HKrF 
(2 48 nm) ^©^^m**#&^£&/ce> U 
0. 1 8 nm)i"-)V<0 : f^-<^<omM^l^ttir,X^ 

rt»s. i^* (-©iSJS&gib. WBtt<b(c*fUT. it 
Lfcfb33*«*;>§»U^* htm (4f&¥2 - 
27 66 0^, ^BS6 3 - 2 7 8 2 9*2$p?&Cfe 

tg) «. «*ifc!itm^w^--st>©-c > asBiMdyv^ 

[0 0 0 3 3 K rFx^>?U-1f-ffll/^ hW4 
30 — M.MIC0. 3 s ^a>;/afe*{c&feftte#, 
o. 2 5 s ^a>^-;v%^r > ^ffio. I8 5^a> 

)v-)uomm<t^-(oMm. kko. i55i?D>-)i/-^ 

ft-CO-2>, K r F#>6Ar F ( 1 9 3 nm) ^©ifcg© 
7 s» \Z=-)V7 x. J -;l^©»J)i# 193nmW 

40 K7^iff> <7lt14©«H£©/tab, T t> <J Jl^-^> 4? 

9-73173* 4$MPF 1 0 - 1 073 9* *SH¥ 
9 - 2 3 0 5 9 5*£*R, WO 9 7/3 3 1 98). H 
(CO. 10« m«T©*»Wb#»M3'C* S F 2 (15 7 
nm) (CMtttt, jgHJttOFi^^-r^^ElttC^ 

6 0 nm^iSWSia^gTlSji-rS^, HffllflU^U 
50 tCtt«£*«<. ?7Jl/**x;K ^j^ra©2a^?rfg 



3 

>M-C*JIH4* Hi b X I » 4 fcsbfc . jB W14<DttfiS#Ji L/ 
[0 0 04 ] iS9itt5i«©fc«>. 7 »JWfcT*=i-*t> 

ES^iJtlh t t p : //a e 0 5 5 . cm. utexa 
s. edu/research/157/157_et 
ch. htm, Proc. SPIE, 39 9 9 3 7 
(2000), Polym. Mater. Sci. En 
g. 1 9 9 7, 7 7, 44 9-4 5 0 tCTffr&SftTU 
•5,, V ymiT)^-MZt>>l>#->\s1&-€i*mc?, H 

[0 0 0 5] VUVffi.t&<Dmtf±fa±(Dtclt>, y vM<D 
4i»jittO{ST3WM«K:*c^ri»*. Ar Fffl©Ui>X 

[0 0 0 6] F7^X7f>^ttll ^i-yf^i' 
©SJRib-T^lfe 3n4Ci«i'TA^c. 08*. « 

(J. Photopolymer Sci. and T 30 
echnol.Vol 5 No. 3 ( 1 992) p4 
39. J. Electrochem. Soc. : So 1 
id-State Sci. and Technol. 
Vol. 130, No. 1 January (198 
3) pl43, SPIE Vol.2724 p365 

(1996) ) Z£t~g'<<DWij: t Pict<s^-c. mm\si>x 
a n 5 £ i » 9 mraro£ c -r t > s noj^witt s ft 

fc(SPIE Vol.3678 P 1 2 09 ( 1 99 
9) ) . 

[0 0 0 7] Jgtc, jftfifflJffiftJMb{C*Jl»r|BIBittS 
©ttjMBtt. xv*>4/Wtt©<KTft:WT&<. 

L- ft < ft 5 * *tt b9I* jWS S*C4t?*S4t»5ft 
*#<bLfc»#ttT 'J SMWRiKWrtt < 
7-fe £©*«»«£ M^itta©-?. »^KISJ 50 
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ftfblC«fc«3. gg#x*Jl,*"-*5it*L, F 2 (157n 
m) »fc«:*«,»Ttt. C-Cte^C-HlS^*-Cfcj&s 
Itrj|a34a£/m©x*;i,*--*5MW3ft. fflig«c«fc-»T 

Ar F**fflJCffll»6n«jnaBMW6*»o>l<y^-. 

gufcanagrsft/c f\mmxmm$uc&< ©c - 

«€rl»±T-5/c&CC., «y ^;U^^b>X«C©i§i9^ 

6 . a^^W^UXCj;^ *tfb*«fOT* Ci« 
Tttfc, ^tcP^-r-SCiUf^^ofc,, vuv 
^W:*3UTW^©®J(X*^#^fcfe, ^-^A r ft 
4"©^PrStt*'^«:<fc^r^-y 1 p p mkJT©i£ 

r. smKztfi&mtmmztitc. zimcit^x, r 

fcu s>x h &c*$t>r&*:tf<fb#/g£-(c < t> c £ $>mw b 
fc. 

[0008] ±ie*ff{cffi*ft$nfcfe© 

18 0 nmfeTF. !f#K:F, (157nm), K r 
, ( 1 4 6 nm) . KrAr (134nm) , Ar, (1 

26) nmu±'on&m*%ic*svzmi&Rv**f<t 

[0 0 0 9 ] 

*M#B. JbEBW*^r*fe«6«KW*lt*fT-3ft:IS 
TIB-fiS!^ (1) -r^3laSi^»3iIL#fi[^tfB; 

4 J; o T . iSB^14 i ^ U»±tt. ■ x ■» > iHHtt, 

[0 0 1 0 ] SHJttSrlfiJiSttS^iUT, 
ia^to^oT#fc 0 ^BJ^tt, A r F Ui^X hit/ 

C tZfacmm 1 1 -3 56220 



(4) 



^2 00 0-3 7 3 9 6-^) Ltc&. is > 

[0 0 1 1 ] #«W*&#tt**i*LfclS*. 
^©7 7^XAS^*-T-S©«, CF«. CHF,. C, 
F e , C 3 F,. CFxo^iCD^d^^^rMl^T S i 

■7-£*#< UTi«iIlR©x9*>^ IP^SKtJg*s# 

***8f;*:TSet*.Rai/fc. BcArFWl'^ 10 
h K'fflC > 6 ti* sf< !/ ^-©«ST 77*x #s* » < 
SCi^M. T * 1/ 'J v-tCteOTtt^ff 

>©£©££**£* 

57^WNS<&r>yt. ^F(cyjl/AKJl/^>**d<y v 
-fc*rt,»"Ctt, KrFIO#'Jt KD+^^UXClt 

^> y> H/fcr* »; w-tt. x ?->^©.x f 

#mgQktfi 3 fel ±©iSS«{Rx 9 ^ 
> ^K* 1>T . i 9 > if^omm^ A F M-CS'J^ L fc 
atfiffiS RmsA57^J JI/^ST- 1 5 n mJW±, S/ * P * 
1/7 -f >^-C3 nmJyT<bt^l§*i%ofc„ X9^> 
^<DiStRJ;b*5^-r U x 9 ^ > ^&© ^ 7 * * <fc -» b 

[0012] *^©^^b^©i^epilt#fi[r* 

£©S#14fe}$r>Tl>5. *^#>Mfc»1R©«<ltt3&J 
«BST?*S*J. ^ 9^kTJl/n-;UJ: 9 feB*t*K*nS^ 
^=b<7, ^Ft4©3> hP-7U*^^flL^o/c 0 bfrl/* 
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<c**6. v 9*{fc7JU3-;WiK14g*i#^#>®J: 0 
fer#s„ 

[0 0 13] F.R^KisMSF, U- If-MUSC <fc£ U 
f-*>P>©y5 F#*»£6fH!H£tt^Tt>&. F j 
U— !f-M«f£©# y v-JRCD F T - I RiiJ^©^*, 

L/T, ^;l/^^>/^f^-7i/-f 5 Fs^y^-ttFT 
- I Rl£Whmt&%htit£fr- 3 1c 0 F,i+i>7l/- 

KrF, A r F tCfc^T fe T «5 F *SWjg(C«c o fc 
AS, F 2 ©T^ h**XWII«#^iC^lJ-C*^ 0 U— !f 
-JBWfK: <k^TW4Dti^ u -Y >M «#J5? 

[0 0 14] #fPJ©*" i'i'P^U? ^>fiij 

iKioti^inTiit), ^<3©7 9^bT7b3-7U 

(cj; mmn i r ^ * y iiin etistt * a* u r i > s . v 

[0015] iot, SjI*. x 9 ^>^*W& t;u* 

w©#y v-acfu^* h«i4tt«i«rtmT**. 

[0 0 1 6 ] g£oT. *l6aj«, TiBflR^Hfc^gj. U 

1 : tib— ( 1 > T^zti2>n<oMomti.z 

Hfc2] 




/ J. L 




(1) 



R 1 «#M^X«^t!5l~4©T^+b> 

r 1 , R'ltKmm.*. 7 7^. ^isi-4© 

7;U+jb». XB^Iil ~4©7 >jmt2*lftTA»* 



50 



Jua-C*<9. R a , R'OffirtXte *tC 1 
a/(a + b+c)<0. 6. 0Sb/(a + b + c) 



<0. 4. 0. 2£c/(a + b + c)£0. 7T* 
i>„ di etiOX« 1 . f <tg« 1XW2-CS>-S„ R s 

1**53 : 

( a > s»*s i iBtg^flf^^Ht^i, ( b ) mmmi 
vmuitz htm. 

«*55 :E*C. ^Pflih^J*^W-r€.if*53X«4 

mmois'-t* htm, 5 



(5) &M2 0 0 2- 1 4 5 9 6 2 

8 

*»3jcJI6 :JgK. j§fl?ft±#J£tl?WT£>ff#53. AX 
«5iSiS©b^* Mtfft 
«*57 : 

( 1 ) fi*3I2 7?>^6(DU-rfta> 1 WcK*t©U5** h 

*?m*»«Lhtcsw&-r aist , ( 2 ) *c>t?jn«Maa 

7 * l-7^^5Mf$fi 1 0 0 nm^l 1 8 0 n 
m«TX« 1 n m&.±3 0 n m«T©Wx**¥-«fc 

L/ < tsm*mnnXi* z>tm t. ( 3 ) j&bkis urai 
10 t^its^^-^m 

[0017] «T> *^BJ{Co^ jgtcf^t < ®,WfZ 0 
[0018] 

[<b3] 




(1) 



[0019] cct> R^tm^-^xitjt^v^m. x 

U>»S©pSPSifcl ~4©7;1>*U>». R\ R 3 »* 
7yXJK?\ ^t^U*, xf-jl^, ^DfJU 
n-^?JV». -fVT'^H, ter t-T'Wl 

^©03Pi$u~4©7;i'*;i"'* 1 X»cn67^+^H 
^i~4©7 ^^bsnfcr^^ar**), 

i^^rtn^^l/g. 2, 2 -i^A^PX^JUg, 
2, 2, 2 - h ';7Jl/^ax^;bS, 3, 3, 3 - f- 'J 
^WOT'P t'Jl/S. 2, 2, 3, 3-f h7?WD 
^ntJH, 2. 2. 3. 3. 3 -^^2 7)V*u7'a 40 
tr>HSft£-C*a**. R' iR 3 ©M^X«t>-r*a^-^ 
be 1 ®&.±.<D7 », SM^fcSt?. R 4 (iiT^SlT* 

[0 0 2 0] R s liTkJRM-?. x^jU 
a, 7*P n-^^a. -Yv^^a. ter 

t-^9-)vm, "<>?)m> s^p-o^jus* ^+-> 

^1-10 ©BMt*:, #*MKfc b < tt»tt©7** * 

ir*o. mm. mm. mmuaco^rum^^v 



[0 0 2 1 ] ±135$ (1 ) tC*5t»t\ a. b. c 

& 0<a/ (a + b + c) <0. 6, jf?Sl/<B0. 
2^a/ <a+b + c) ^0. 5. 0^b/(a + b + 
c)<0. 4. «F*L/<«0^b/ (a+b + c) ^ 
0. 3. 0. 2^c/(a + b + c)^0. 7 . jlf 2 L 
<«0. 3^c/(a + b + c) ^0. 5-C*-2> 0 

[0 02 2] R'T'^Sti-S^^aibrti. 
mjE.2tiZ>D\ #(CTIE5£ (2) . (3) tjp^ill, 
TIBiS (4) r^SnS^SU^ 0©3R7;I/ 
f^fSsf&l ~6©h 'JT)V*)Hs<))lS. ^#Sft 
4~2 0©^77W«fr*^Ci^ IA> 0 

[0023] 



-(CH 2 ) a -C— O— FT 



)— R a 



(2) 



(3) 



R 10 

-A-R 12 
111 



(4) 



[00241^(2) Kfc^t, R s ttE*SPI£&4~2 

mifi^tx^txmm^ l ~6 © h y r ;i/*;i/~> jus, it* 

5ftiiSt4~2 0O**V7*tA«X»±E-IK (4) 
tt, t e r t - -f^Jim, t e r t - T 5 1 . 1 

l -^-JUi^n-^+^i-a. l 2 - 

->i'n^>f-;H > 1 - x?-;U- 2 -v-^P-^-tex * 



(6) q$H 2 0 0 2 - 1 4 5 9 6 2 

10 

h y TJi/*Ji/-> y Ji'Si ltW»«, h y ^ 3=-;u~> 
VJUS. I- yx^jl/i/yjua, i/yf;i/-tert-^ 
^;t/i/y;uas^*5g;tf en. t^vT^figt oxm 

faWtOtt. 3 -^+V>^a^ + ^Jl'» > 4-^^u- 
2-**V**?ls-4- 5 -^;b-2-* 

6 ©»•?&£,, 

[0 02 5] 5£ (3) (C*l»T. R\ R'tt^jRfifrfX 

io imm$n i - i 8. #*l< « i - 1 oo>mmK> msl 

s e c -r^Jl^ t e r t -^^Jl/*, ->^n^ 
8 . * L < » 1 - 1 0 <DWMM.?m(D^7- n fflfrf** 

ia©g^T^;i/a^wj^T s ho 

[0026] 
[<t5] 



-fCH 2 ) 4 OH -(-CH 2 ) 2 0(CH 2 ) 3 CH3 -CH 2 - 



-CH 2 OH 



-(-CH 2 ) 2 0(CH 2 ) 2 OH -fCH 2 ) 6 OH 



_CH 2 ^V 



[0 02 7 ]R 7 iR 8 , R 7 <hR\ R 8 L R 9 £tt«*J8 
j&brfcJ:<, «*JBjar&»^«:ttR\ R 8 , R 9 & 30 
-tn-entfaa* 1-18, wkbi-i o<Dfi«tt 

C 0 0 2 8 3 ±iB£ ( 2 ) (DB**3cSg*± ItB, Jltt 
Wfcttt e r t h ^^Utf-^g, tert-^ 

1, l -^i^^nt'ji/^^^^^I, 1. l 
^;l/^p^>^;U*^*;U#— 1 -x^;l,-> 



2 -v^P^>^;l/**^#;l/^x;us, 1-x^jt/ 
-2 -^^a^>T*-;b^^^^;i/^;b^^;i/S, 1 

[0 02 9 ] _blB^ ( 3 ) ~Cfik2tlZ>W£fi&im<D5 

[0 03 0] 
HbB] 



(7) 
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U 12 
— CH 2 -0-CH 3 — CH2-O -CH2-CH3 -CH2-O— (CH 2 )2-CH 3 

CH 3 

— CH2-O— (CH 2 )3-CH 3 — CH 2 — O-CH-CH3 



— CH 2 -0-C 



CH 3 



CH 3 



CH 3 



-CH 3 — CH-O-CH3 



— CH-O- 



CH2-CH3 



CH 3 



CH 3 ch 3 CH 3 

CH 2 (6h 2 ) 2 CH 2 

— CH-0-CH3 — CH-0-CH3 — CH— O-CH2-CH3 

CH 3 CH 3 
— CH-0-(CH2) 3 -CH 3 — <Jh-0-(CH2)z-CH 3 



CH 3 
OH 2 

— d:H-0-(CH2) 3 -CH3 



CH 3 
CH 2 

— CH-O— (CH 2 )2-CH 3 



CH 3 
(CH 2 ) 2 
— CH-O— (CH 2 ) 3 -CH 3 



CH 3 
(CH 2 ) 2 
— CH-O— (CH 2 )2-CH3 



CH 3 
—CH-O 



-o 



CH 3 
— CH-O 



CH 3 
-C-O-CH3 
CH3 



CH 3 

-C-O-CH2-CH3 



A 



H 3 



[0031] ±ksa o) m^mm<D 5 a 

2-^;b* s 2 - jt^-)Vy- FP77>-2--/^ 

f |-7tFPt7y-2-'fJ« 1 
^fc KOf7>-2 -^^»f3&JWnT?*&. SCO) 

[0 0 3 2 3 AiC, 5£ (4) tCfcOTR 1 '. R". R 12 
1-20 ©fiSH*. #&tKk L/ < ttWtWDT A- 
=*;l/«l£© H^t*fSt* 0 . BIX. Kit. 
7 7^i'©^^0^4^-Ctcfc<, R 10 £ R 1 



40 



[0 03 3]S(4) (,Cjjk2ft&ZMiT>\<*)l<mtUX: 
«, t e r t h "J x^Jl/*;i/tfJi/». 1 - 

■x^i/y^-ii/a, i -y^^^^p-^+^us, i 
-x^jU^^p^>^JV», 2- (2-^9-Jl/) 
>?.>l/S. 2- (2-x?;l/) T^v>^;l/S s ter 
t - TSJU^ftfSCi^rtS. 

[0 03 4] 

Ufc7] 



(8) 



13 

V t5 V t3 f 

(4)-1 <4>-J (4)-3 M)-4 (4)-6 

f P" R ' r ' R" f R" 



«p» 2002-145962 
14 



(4)-e 

<4>-7 

R* D ii R 9 B ii 



(4)-8 




R R 
<4)-10 (4HI UM 




(4)-13 (4)-l4 




[0 03 5] CCT. R»BK*»l~6©iaiitt. # 

JbS, sec-^H, n -•^>9 L JbS> n-^+i^ 

i/n^;i/«. ^i/n^^^jua, s^p^i^i/g^E 
fcflRVCS*. R 10 ttl*S?lgt2~6©ifi4fltK. ^fetKX 
«St^cDT;l'+^a*^L > A^tCtti^^bS, t/P 
tvm. -^VT'Ptr^S. n-y^-'l/a. sec-^f 
Jl'tt. n--^>9 1 Jl'a i n — S-^Pt/Pb' 

P-O^I/g, i^P^+i^S^^jV-CS*.*.. R 11 

iffi^b?k^a> ^|!tl~6©^7-P^^^Urfc 

flaunt*******. -^PM^ibTtj. mm 
n*. tiLnm*. i»^ifsci#T'i -o 

H, -OR (RB7*tJH. JWTPD) . -O-.'- 
S-> -S (=0) -NH,, -NHR, -NR,, 
-NH-. -NR-iL-T^W^J/NSTSeLitfT'^ 

So 

[0 0 3 6] R". R 12 iL/-CW, ^JRI!-?-. 7)l*)V 

,03 



30 



I, tFo^if*i, ypfcVl<g % -<yy'pf;U 

ih + Vl, tert-^h+>-lf?;WFt# 
[0 03 7 ] R'<DWC*.<it;jm£L-cm^h*lZ> 

&r >\s*)vmw^ft?n0mm. 1 ~ e © h y tX'+aj' 
y ;ia<t LtB. MJj< y h y x?ji/^ y 
)m. isj**)\>- t e r t -7*n,*sV)V8mifimf h 

[0 03 8 ] ^4-2 0©t + vmJ«ilt 

[0 03 9 ] 
[<fc8] 



40 



H 3 C 



R' 



01 



R 



02 



-R 



04 



[0 040] g/c, R 4 ©K^S«i LtB. TiS- 
«K (5) t?^S4i4 7»3RMiF-*dtfBI^3c3e*-C* 

[0 04 1 ] 
Hb9] 



(5) 



H 



(9) 



15 

R°\ R°\ R^O^jKtt-OB^^flf?: 
*tf. ) 

[0 04 2} CCf, T^+^SiU-Cti. -*f;l^ 
yy?;H, t er t-7"?-;ua. •n.^jI/S. ~>*n 

$?aH*KVt? * . «FtcK*» 1 ~ 1 2 . £ "3 toW 1 ~ 1 0 



H 



*10 
H 
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iHHCg&Ufeg #];L«h 'j7Jl/*py 2, 
2, 2- h <)7)l*nx.?)im. 3. 3, 3 — h 'J 7 
tPT'O fcVUg. 1. 1, 2, 2, 3, 3, 3--^^* 
y)Vtuy'n tvus fc £*W 6 ft & . 
[0 043] ±IB5£ ( 5 ) OM^&Mmt Lt, JI(*8<J 
(CttTfBS; ( 5 ) - 1 ~ < 5 ) - 7 ft £ fcCO*^ 

[0 044] 
[ftlO] 



F 3 C- 



-H 



CF 3 H 



F 3 C- 



-CF 3 



CF 3 H 



(5)-1 



(5)-2 



(5)-3 



H 

F H 

(5)-4 



-H 



F 3 C- 



H 



CI-bH 
(5)-5 



-H 



H 



CH 3 H 
(5)-6 



-CH 3 



H 3 C— 

CH 3 F 
(5)-7 

[0045] #§m7 -jmrfrzi-fr^m^zvt^y 



;k *^jK>»T5K. x;l/*>K7 5 

irFfBsS (6)-l^-(6)-51©,fc5fc 
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[0049] ^witmm<DMK)(Dm^mm. 

R'\ R 14 , R l \ R"tt*3RJK^-. ^JRfli^y-. 
ifcl ~2 0 ©BMtt. fl«#t«> l> < »JJg«©TJU*^a 

vffltz titer )\>* )im-c&2>. 

[0 0 5 0 ] C CT, ±fE®#t£*|S]±;*-tf-£fc«>©g 

( l ) y*HD*&©*iWtett. o~ 

( 1 ) ©#[4W 70-1 0 0^r;l/%> ^tC 8 0 ~ 1 0 0 

[005 1] 3Efc, *mi<OfcfH4t&b<0*MWtoft 
-?fitt2. 00 0-200, 0 0 0, «Ftc3. 0 00- 

loo, o o o f?zztt>m£ w>. 

[0 0 5 2 ] ±KW»^k^»*l!jS-r4»^. -«W 



&t*> . sinm* (as. jkj. ?as> « ssjjqw) 

SiCis^xa. A I B N ^ i'<D 7 f J; o 1 1^ 



40 



50 



c*ie>©s^«. *©ttffi«cfi£-»rtT9e£*«-c 
[0053] :$#pj© h ttmzmcmt^mmm 

[0054] c©*»^. *$m<o\sv>* Yvtm*. 
Bmmfr^H ism* \m\t$&a<»i&ft 

mts (a) ±fas#^Hbi=^ (-^-^mfli) . (B) 
««*a«k <o M«4jw*dwr*. c©»^. Etc 

( D ) ttSttft^tt, ( E ) *»fflih»J. ( F ) ®Mft 
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[0055] cc-c\ *»wr«fflsn& (b) im<o 

^;b-Z-n-75;^h ^(Df b 3-^h + 
->:/£y-;k 3-^^U-3-^ h+^d^-Jk 
1 - y h+^>- 2 -^P^'y— ;k 1 b*^~ 2 - 

^yy^ji/i-fJW x*u>^y ^--ju^yy *;i/x 

^x-^t/^x-^;^ 7 , nb'I/>^>j3-i^^ 
y ^;t/X — 7^T-fef"— b, ^ot'L/V^'j^-;^/ 
xf;l/x-f;V7tf^h, ?LMx^Jk f;l^>i£x 
^;k StK^;k 3-^h*^^ntt>H^^K 
3-xh+S/^oW>ixf;k ttKt e r t 
;k ^Pt^ltert-^k 7'nb , b>yj3 
-;L/-^ty - ter t -t/^jUx— r^kr-te^— b^pCO 

xxfWftf^h, c*ifc©i'«**a^Xtt2« 20 

lijyx^i/^^y n-;[/^f;i/x-f;i/^l -x h 
*^-2-:/P^./-;k ?L^x^;l/(0flfe, ^^fffJ-C 

[0 05 6 ]$fc, 7 9«*#y7-<D8l!ltt*±tf5 
fc»K:7!?JR**tr»«*ffl^act*>T#-S. CCD J: 
5tt^^*«ftS*ifc*Si*«^-rSi. 2-^;U^p 30 
T^V-ik 3-7Warxv-JK 4-7;l/tD7 
^y-;k 2, 3-^7Warxy-^ 2, 4 - ^ 
7^a7-v-^ 2, 5-y7Wn7^v-^ 

5, 8-isy)V*0- 1 , 4--<>V r ^*+-9-> > 2, 

3 - s?^;1/*p^<>^;vt^=j— i, 3 ->>7)ijr 

2-7'V^S-)\', 2* , 4' -^7WP^Pf 
2, 4-^7WOhJl'X>, h'j7^t 
P7tFr;i/ft Fx?;K$7-fe^-;b, b y :7ji/:t 
PT-tehT5h\ h'j7;l/tPx^y^k 2, 2. 2 
- b ij7Wox?;l/7'f l/- b, 40 
p:/^u— k x^;l/^.'7 , ^7;l/^P^^;UT^'r— 
k xf;i/^f7;Wa^i/*'JJM?;k x^ji/- 
3-bKP*^-4, 4, 4-hV7WP^I/- 
K x=^;l/-2 ->^;l/-4, 4, 4-hy^Jl/^-PT 
■tebTHz-r-b, x?;l^>£:7;l/:*P^>y"x-- b, 
x^>$7WP7'Pt'«-K x^;l/^>^^ 
j\,*azfv t^;b7tr- k x^;W*-:?;l/:*p;J-# 
^yx-K x=F*;U-4, 4, 4 ~ b 'J 7*2 b 

T-fe^-b, x^;U-4. 4, 4 - h 'j7;btP^l/ 
-k x^Jl/-4, 4, 4-h'J7J^P^Ph^- 50 
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b % x^;bb U 37Jl/*D^;l/**-b, x^;U-3- 
(by^;u^p^^JU) r/^u-k x.*)ibvyju* 
Pt'JU^— k S-x?jl/hi;7Jl/tP7^f-h, ? 
)l>*ais?&^y-ls, 2, 2, 3, 3, 4, 4, 4- 
^7'^^;u^p- l 1. 1. 1. 2, 

2. 3, 3 — ^^$7/l/*P-7, 7 9-)l-4. 

6 1, 1, 1, 3, 5, 5, 5 s 

y^^;l/^*P^>^>-2, 4-^*>, 3, 3, 4, 

4, 5, 5, 5 — -y'$y ;i/^P-2 — ->£y-;k 

3, 3, 4, 4, 5, 5, 5 -^7$y)\s*U- 2 — « 
>£y> % ^fV7 , Pb';l/-4 ) 4, 4-H/7WP7 
^F7tf-h, ^^A-7WPftyx-h, ^ 
^;l//^^;i/^p (2-y^;b-3-^^tf-^+it^x 
— bK -rf^JUrC— 7iWpyt/i- b, -rf^Jb;*— 
^l/^p^dz^x- k -rf*-rt/-2. 3, 3, 3—? 
b -rym-uy'wjr*— b, ^ 3^1/ b y ? Ji^PT-fe 
bT-te^-k ^f;Hy7;l/^P7th7i2f-h, 

1, 1, 1, 2, 2, 6, 6, 6 -*#*:7;W-U- 

2, 4-^+tf>^^>, 2, 2, 3, 3, 4, 4, 

5, 5 -*?$y)l*U- 1 — ^>£y-;k 1H, 1 
H, 2H. 2H-A-7WP-l-f^y-;k 
y)l*u (2, 5-^^?;l/-3, 6 -v^^+lf >Tx 

®^n>x;*^;k 2H-^-7Wp-5 
->^;t/-3, 6-> ; ^^tb>^>, 1H, 1H. 2 
H, 3H. 3H-A-7Wpyt>-l, 2-$>3j— 

;k 1H, 1H. 9H-^7MP-i-yty- 
Jk 1H, lH-^7Wn^^^y-;k 1H, 1 
H. 2H, 2H-;^7WPt^^-ik 2H-^ 
-7;l/*P-5. 8, 11. 1 4 hU?Jl-3, 

6, 9. 12, 1 5-^>£**1f:t^£^#>, 
y)V*U b Vz/^frT ^ >* :7;M-p b y-^+^l 
7^k A-^A*P-2. 5, 8-b»J^^;U-3, 
6, 9 - h f J**1tFf^>ly^vxx7*;k 
;u^p h 'j^>^7$>, yfojru b y^'Ptvu 

75X 1H, 1H. 2H, 3H, 3H-/>'-^JU^P 
1. 2 ;k b;b^;i/^P^^^- 

;k l, l, i-hy7Wn-5-^?;i/-2, 4- 
•MfU->.$**> % l, 1, l-h'j7;l/ta-2-7 , P 
A\ 3. 3, 3-F'j7;l/tP-i-^pAy- 
;k 1. 1. 1 - b y yji/^-u- 2 -^PfcfJi/T-fe*^- 
b, n'-7WpyWf h7tFP77>, 
tP (^;l/f h7b FP77>) , A-rOl/^P-?^ 

y> % /s-^jb*a (l, 2 -yy^us^a^*-* 
>) x >^>--y;b^p (l, 3 -^^^Jl/^^P-s+lf 
>) % 7 , Pfc , l/>^'j3-;VF'J7;^P^^x-f 
)17^- b, ^Pt'U>^y3-.iMWx-f^ b 
ij7WP^^;i/7tf- b, b y y )\>*nM*)\jgm 
7?)^ 3 - h »j7Wpy Ft^PW>8^^ 

;k ^"-^^^p->^ p-^+-y*y 7*Pfu>^y=j 
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l, l, l - h vvjita-s. 5 -is* ?ji>- 

2, 4^W>^>ftiW6n, CWOli 

[0 05 7] ft*. W»3iJ©ffiffla«. 
1 0 0SI5 (SSSP. (C^UT 1 0 0-5. 0 

0 OSB, #(C2 0 0~3. 0 0 0g|5*ifflt>6nS„ 

[0058] ( c ) tizftvmm&mt uri*. tk— « 
<7) ©^-x-^a^ a (8) ©yrw£>g§js 

#, 3C (9) ©4";=J"*f AfNWfc |8-*-h^**> 

[005 9] (R 30 ) b M* K" (7) 
({fit,, R 30 WJ^*^1~1 2<DUIt«, »ttKXtt« 
tt©TJl/*Jl<S. K5R&6 ~ 1 2 ©T U - JUttXttflSR 

*U b«2X«3-C*-5o ) 
[006 0] R !0 ©7^JHil.tB^?;H, x?- 
T'at';!/!, S^P-x+j^Ht, 2- 
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p - ^ h + ">7 xXJl/g, m - ^ h + >-7 x x jL,gg, o 
-^(•^'>7i-jH, x p-te 
rt-^l-+->7i-;H, m-te r t-^h+y? 

i?Jl/7i^Jl/I, 4-tert-7'?;l'7ji;H, 

4- ^5 1 Jl'7iX;l/a, ^f^7ir.jHf(D7;l'+ 

5- f hVt>, MJ7l'-F, 1, 1, l-bV?Jl* 
vs-ZlsX)^*— K sl-y)l*u72>X)l&*- 

>-te'>;ut/** — k 4 -7;UsJ-D'<>-te*>XJl/if:^- 
k 1, 2, 3, 4, 5 --i>*-7;i/^-n^>-fe'>^ju 

20 [0 06 1 ] 

Ubl4] 



t 31 -SoJ— £ 



32 



-SO?— R' 

(flU R 3 \ R"»Kftl-12©Ii^ $M8tt 
X»H^©TJV+^aXW^P^*>-fbT;l'+Jl'». 

i&6-~i 2©r y-ji/Sxti^cjywtry-JL-sxB 

[0062] R". R"CDTJU+Jl'SiUr«^5 : -;l' 

l/ttt h y 1. 1. l-hy^M- 
DifiH, 1, l, i-F'^dpx^H, 
jPtfPt/^a^W'bftS. 7 r ;-;Hil/TB7 

R 34 R 35 
I I 



(8) 

p - t e r t-^f-^i-AI, m - t e r t 
h + v'7iXjl/a^¥©T;U3+t'7xXjl/a, 2- 

7i-ii, j?j1/7i-;H > 4-tert-7"^ 
y x xjI'S, 4-7"f;l'7ii;H, y^?^7i^ 

30 ^©T^u+^^x-^s^Ptf^ns. ^pyxbr 

a. i. 2, 3, 4. 5 -soz7Ji*v<y*>>mm 
tmtfhnz* r^^frmtLxte^zsV)^. y* 

[0 06 3 ] 
Utl 5] 
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-SO2— 0 — N=C — C= N — 0 — SO2- 
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(9) 



(fiU R 3 \ R 3 \ R 3 s 1 — 12 ©flOIt^ 

«*»e~i 2©Ty-^«X(*^a-f/><bry- 

^SXWR*»7~ 1 2©7 > 7;U*JUS£S|-r. 1 
R 3 \ R is «Sc>K:^urig««jt*^L/r^J: 
<> sitt«Ji%j^r*«^. r 3 \ R ,, »*n-?nK 
s&i ~ 6 <Dm.mRxizwm<D7)i* w>s*a 

To ) 

[0064] R'\ R 3 \ R'^TJb+^S. ^D^> 

it7)i*frm> ry-^s. ^pywbr y-^8. r 



50 



7;K;Hiir», R". R 3J rt&Bj30fcfc©£pu§ 

©g*lW6ft-5. R 3 \ R 35 ©TJU+W>S<!: 

[ 0 0 6 5 ] JM*lWt«:. {aRtfM^l^P^ 

*;l/*>^ (p - t e r t -^h^i^) 7*- 
F-'JA, p - h;l^x>^W>iy7x^3 
-Kx^a, p-h;l/x>xw>i(p-tert- 
7h^->7ix^) 7iX^3-px'?A, b'jyjl* 
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Jb*>gbx (p-ter t-^^^7x^) 7 * 
x;bx;u*x«5A, h »J7;l/to^*>x;l/*>Sh y 
x (p-ter t-^Ft^i^l/) x;U*x>}a, 
p- h;ux>x;i/^>^F y:7 jlx^xjI/^x^a, p 

- h;l<x>XJl/*>^ (p-tert h+y7x^ 
;l<) >>:7 ccxjux^x^ A t p - h;l/x>x;U*>I£ 
bx (p-tert -^h^^^i-jV) y 10 
*x^A v p-hJH>XW>fhW (p-ter 

t -^hlrisy*— ;W x;1/*x»}a, y^7;b^P^ 
£>x;U*>^ h y ? *x;i/x;i/*x^A, ^^xjv 
*>B$h 'J7ii juxjI/^x^ a, h 'j7Wo^*> 

XW^lh^f^^^^^A, p - h Jl/X>XJl/ 

*>BIF iM^I/X^x^a, h fj7;i/*ny^>^ 
jb^>^->^a^+->;uy ( 2 v^#p"\* 

X;l/*X»i/A, p - hJl/X>X;l't>>S^^P^ 

3^>;i/^;u (2-tf*vs/i>p'M a t'*) x^x^ 
a, F u 7;i/t ^ >x;t^^>S^ ? x 20 
;l/*x^A, p - h;l/X>X/b*>I8^^;l/:7xx;i< 
f «j7;i/to^ £r>xjv*>BR^#P 
^xjI^x^a, p - Hl/X>x;U3j>> 
|g>> 5> # p ^ + 7 ^ x ;ux )i> ^ x •? a ^<o* x 0 A 
JB, bx (^-tf^xn^x^) i?T bx 
(p - b;t/X>x;i/*x;b) >>T W bx (*-> 
u>x;U*xjio ^7W£>, bx (^^n^+->ji/ 
x;L/*x;l,) I/tVj* ex (->^P^<>^;bX;l/ 
*x;i/) i;r^^>, bx (n-^?;M;t/*^i/) 

t'X (^vT'fi^W^)^/^ 30 
bx (sec-^Jl/X;l/^;l/) isTVJZ 
bX (n-^f^^-ib) Z>TVj*2>, b 
X (-{ y^pm;^^;i/) *sT % Sjt&Zs* bx (t 
er t-WXW^I/) ^Ti/^*>, ex (n - 
7^^;^^) ^tW#>, bX (-fV7 5;l/X 
;l/*x;l,) yrvO**>, bX (sec-7^^W 
x;U) y7^», ^(tert-75MW^ 
*?t % SJ9>> l -s^p^+v;ux;i/Ah-;i/~ 1 

- (ter t-^l/^-il/) i/7^f>, 1" 
V?n^^>;l/X;l/*xjl/- 1 - ( t e r t -T 5JUX 40 
rt/*x;lO i>T s J*$s. 1 - t e r t - 75 ;UXJU^h 
x;U- 1 - ( t e r t - :^Jl/XJl/*x;b) Z/TVj* $ 

ym<Dz>T^sz>mm&, bx-o- ( P -h/ux> 

-a-^f;^'Jt+^, bx-o- 
(p - b;l/x>x;l/*x;U) - x^'i^ 
^>A, b'X-o- (p - b;Ux>x;l/*x;U) -a-^ 
5>^p^+^;l^y ;t^>A, bx-o- (p-h;bx 
>X;U*x;u) -2, 3 -^>£>^*>yy:**i> 
A v bX-o- (p - h^x>x;l/*-;i/) -2-^^ 
JI/-3, 4 -^>£>^*>y ■Jtf+t'A, t*X-o- 50 
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(n -^£>x;b*x;b) - a - ^;l/^7 y ^^^> 
A, bX-o- (n -:/£>X;l/*xjU) -a-^^x 
x;l/^y:t^>A, bX-o- (n -:/£>X;l/*x 
;U) - a -^^P^^v^l^'J^+^A, tfx-o- 

(n -:/£>X;l/*x;l,) -2, 3 
y**^A, bx-o- (n -:/£>x;l/*x;t,) -2 
-y*;i/-3, 4 -^>*>y*>d^y*+^A, ex 

-o- (ji £>X;l/*x;b) - a-lsJ&frifVttis 
A, bx-o- (hy7ji/tnyi?>x;i/*^i/) - a 
-^^;l^y *4->A, bx-o-(l, 1, 1-h 
'j7WPi^>XJVt^l') -a-iof^l^y** 
->A, fcfx- o - ( t e r t - :/£>x;l/*x;i/) - a 
-y^^y *^>a, ex - o - (/^-^;b^-p^ 

^£>X;t/*x;b) - a-^y ^;U^V^ + ^A, bX 
-o- (v^o^lf >x;l^x;t,) -a-s^^y 
tJ^+^/A, b'X-o - (^>-fz>X;U*xjl/) - a- 
i/j*5>)l#*)**ts& s bx-o- ( p - yj]/*u<~<> 
-fz>X;l/*x;lO - a-yy?;l/M*+^, bX- 
o - (p-tert -^;l^>-fe?>x;l/*x;i,) - a 
-*Sj*?)lifV***s2* % bX- o - (^^b>^* 
x;V) -a-^y^^t^y^+^A, bX-o- (^7> 
yy -x;l/^x;b) -a-yy?;^y^+^§0^ 
U^^Aim^ 2-^^P-^^W^;b^'x;l/-2 
- (p- h;l/x>x;l/^x;i/) ^p^>, 2-^v^*P 
b;l/^;;u^x;i/- 2 - ( p - h ;l/x>x;l/^x;b) ^*p 

p - h;l/x>x;i/^>®2 , 

P - h;Ux>x;i/*:>i$2 , 4-^Fp^>^1/ 
§(D^hn<>^^;^^-hm 1. 2. 3- 
h'JX (^^y^I/^Wi/) 1, 2, 

3- M;x (MJ7;l/tP^^>W-Wt^) 
>^'>, 1, 2, 3 - h r JX ( p - h;Ux>x;l/^x;u 

-<>Hf>^CDx;i'^>KxX7 L ;vi52»^ s 
;W$F--f^-h ? ;7U-h, 7^;M5 F-^^- 
h->u-h % 5 -^3j<;i/*>- 2, 3-^^;u^^> 
-f 5 F- A h r J 7 u™ 5 -y;i/3^;i/^>- 2 f 
3-^^;1/tK+^-< 5 F- -Yju- F^u- K 5 
^;l/^>-2, 3-^Wti/^F->fJl/-n^ 
^;bXJb**-F^CQ^ F->f Jb-x;l/*^- hgfi» 

y^xx;i/x;u^x^A s h y < 7;i/^-p^^>x;b^> 
K(p-ter t-y^^x^) S/7i^;b 
^x^a, h y^;i/^py ^>x;u^>i§h yx (p- 
tert-^F^>7x^) ^W^a, p-h;b 
x>x;i/*>^b y 7x^jMJb^-)A l p-h^x 

>XJl/*>» (p-ter t -7 r ^V7x^) ^7 

^x;i/x;u^x^A, p- h^x>x;UKh>l$h yx 
(p-ter t-7" h^^i^iH x;l/*x^7 A^CD 
:tx£A*fi. bX (^<>-l2>X;b*;XJl/) VTVJZ 



(16) 

29 

> % tr* (p-Fji/j>^>f-ji/)^7^^, tr 

*;i/*~;t/) */TVjt*Zs* b* (n-^at>^ 
^)^7^i?>, b*x v?'PbVl>;*;i/*~JU) 
yr7^*>, a (tert-^l/W^)^ 
77y^>^77y^>iifc tf*-o- (p- 

o - (n-^^>x;b*^;U) -a-^-rf^d/y 10 

* * a m <o v y at- * > a mm* «w * t, < m t » 6 ft 

[0 0 6 6] lt#6£»J©K£»a\ ^--XUffli 1 0 0 
WUTO. 2-15SP, #CCO. 5-8SR£*rSt 

iswfJK, o. 2mcmtctj;\,>£mymommi& 20 

[0 0 6 7 ] F*tt*fctt, KK:*att<fc 

So 

[0 0 6 8 ] tttt&fkdWtt. l(»*JBJ:0«*T*il 

27 06^, 1^5-249683-^, [^5 - 1 5 8 2 3 

155 -2 49 6 62^ Wl 5 - 2 5 7 2 8 
1515-289322-^ IU5-289340 ^£tfK^fE 

tt) o 

[0 0 6 9] t©<fc5ttffiStt{t^£bTtt, *- 

Misr^i, «*«T5>a, #ji/#+^»**r 40 

75 FMHt. ^5 F**#«#*tfe>h*JW, # 

[0070] Mwmtte, m-m<D^mmr s >^<t u 

T\ T>^r^y, ^?;V7 5>, x^juy 5 n - 7' 
UfJl/7 5 b;uy 5 n-7^;l/T$ 

-f V ^jUT 3 sec-^Jl/7 5^ ter 
t-y^;l/T^>, ^>^;I/T£>, tert-7^1/ 50 
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T ^ ^P-^O^-M/T 5 ^^b7;>, 

75X ^^l/>^75X X^U>S^T $ f 1-7 

-7'at>7=>, y-fV7'Pb';b7 5>, e^-n-^ 
?;b7^>, y^v^^r^, y-sec-T'w 

TS>, ^>^;l/T^>, ^>^P^>W7$X 

)IT 5 ^t^^^7^> ( ^/^75>, 
;UT^>, ^Fr>^7;>, y-fe^;l>T 5 N, N 
U>y7^>, N, N-^^I/X^l/ 

>««sffl*% 3 ft , *3R©IBI»1RT ^ >ffii Ut, F y 
^^;l/T^>, Fyx^jl/T5>, by- n-^nfil/ 
T 5 X h'J-/v7Dt';l/75X hy-n-^^UT 
5 F y V^-O'TS F>J-sec-^Jl/7 

h'J^>?;V7 5X F y^^D^>^;l/75 
> x F y^2/;i/7$ h'jv^n^+^7 5>, 
hy^7>;V7 5>, F»J*^f;i/7$>, h'J^b 
75>, hyf^i/7 5>, F y Ffy;b7^, by 

-fe^;KT*>, N, N, N* , N" -r*F^*;Lo<* 
U>^7?>, N, N, NT , N' h 
U>^T*>, N, N, N' , N' -fh7^^;l/f F 

[ 0 0 7 1 ] jgl&T 5 >ffl£ Lttt, Wit tf^y 

^;Vx^;l/T ^ y^l/x^;^DtVl/7$>, ^> 

©wwti/ttt, T-y>RW» (m«r^y>, 

N-^^;bT^y>, N-x^;bT^y>, N-7'Dh' 

;ur^y>, n. N-^^r-y 2-y^;ur 
^y>, 3 ^;uy^y >, 4 -^^^T^-y x 

> % 2- - hP7^'J>, 3--FP7-'J>, 4-- 
hPT^y>, 2, 4-^FP7^y> ( 2, 6-^ 

j^hnr-y>v 3, 5-^hD7-y >, n, n- 
h^>f >>>^§0 . ^i^il/ (p - V y;U) T 
y^;i/^yai^;i/T$>, h y 7x^;l7 ^ 

7x^l/>^7^>, t7?il/7;X ^ £ 

tn-;UR*# («jt«hra-;k 2H-b'u- 
l-^^t 4 P-;W 2, 4-^^f^fo-;K 
2, 5 ?-;l/b*n-;l/, N ^^b'p-;^) , 

, *TV-)imm& («it«^T*/-;k ^ 

y?7v r -ii'f ) , -Y ^ y^/-;i/BNW* («*tt-f s ^ 

4-y^K^y-Jk 4 -y ^-ju- 2 
xx;i/-/ ^ ^/-^) % f^y-;b^*^ y^if> 

b-ny >mmw («*tftpy>. 2-^^ 
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- l - b p y . t'D y (Wittfto y * 

jbfp y f>^) . -c s #v"y >gf^ft. ^ s ^ 

Visy. i^ji/b -, ;^>. 7'Pb - jiofy^>. r/^-ji/b 
ys». 4- ( l -y^;i/-^>^;U) eys>>, 

>. 7i^f'jyx 3 2 -7 x^t'J 

4 - t e r t -y?ji/t';y>. y7*-;ub - y 
^>^ji/f;^>, y h*'>ey^>> ^f^-> io 
by^>. i?^h+5xfy^>. l -y^ji/-2 -by 
4 -bp y^y b*y^>, i-^w-4-7i 
-juby 2- d-iWT'ofjW by 
rs^f'jy>, ^?;b7^f';e/>f) , by# 
v^mmi*. trysy>BSW*. tr^^>aiawt. 

tf^i»mmw. <f>F-* 
g§igf#> v -f > K -;Hfeg{*. l H--f > 

-f > f y y >g?^* <m«* >» 

y>. 3 y>*;i/^-F y;w$> . -fv*>y> 20 
mm#> s/w; >«>**. *r 

mm, 7?i>y>B»». 7»ry>B«#. 1, 1 

[0 0 7 2 } Etc. *^jK*fa*Wr«dSH6<b^«l 

TS^BWaW* (W*.tf-=»^>». 75->> T 30 

t^fi?>, -fya-/-», ^yt^t/p-f p-^> 
>, .y ^:*~>, 7*-;ur-7-> 1 ^b^-^->. ye? 

>. 3-7S^t7^>-2-*;l'#>i, ^h^>7* 
CH 2 CH 2 0(R 41 0) s R 44 
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<fc^*tLT3-try^>^*>K. P - FJl/X>^ 
ju* >K b y y - ^ a&asMct $ *i. tKn* W 
■rs«SBR<k^«. b FO+->7x^;H5flTi§g 
SMt£*. TJUn-JHtSffltMt^fJiUttt. 2-b 
Fa+s/eyi?>. 73/*^/-*. 2, 4-*vy 

>>>^--jU. 3 --f > F-.»l>^ £ s-Jlt F L — k •=& 
yi$y-;l/7 5 >, ^x£y-;l/7 3 >. h'Jif ^ 
-;l/T5>. N-if^ii'^-^i N. N- 
i?i?jHiiy-Jl/7 5>, F NV7aAV-;l<7S 

2, 2' - -Y 5 
- JU, 3-75^-l-7a;V-JK 4-75/-1 

-:/#y-;k 4- (2-tKn^>i^) -t^y 
2- (2-tKat->iW) tfyyx 1- (2 
-tFOt->iW) b^-5-^>. 1- [2 - (2-b 

£ v-;k 1- (2-tKa=f=s/if;i/) bny^>, 
1- (2-tFo+i/xW) - 2 - b'P 3 
-txijj/y- 1 , i-v'u>^v>jr-)\> s 3 -bay 
Vs-l, 2-^p^>^-;u. 

1 -^f^-2-h'P yy>;t£ v-Jk 1 -7i";y 
>x£,/-;k N- (2-tFa^>iW) ?£;M 
3 F\ N - (2 - 1 Fa+i/iW) -Yvxrj^>73 
Fi«^3n5„ 7 3 KlWWt&LTM:, WA7 3 
F. N-^^JU^JWATS F. N, N-^^Jl'tfUl'A 
75 F, T-fe F75 F. N — ?;UT-fe F 7 3 F. N. 
N - ^-JVT^Z F T 5 F. 7"Pb^>T5F\ 
7 3 F^TWfi^ftS,, -f S h'mm#£UXiX 
A 3 F\ -y*->W 3 F\ Ff^Stl*. 
[0 07 3 ] »c. TK-«W (10)M(11)T 

[0 074] 
[<bl6] 



N — CH 2 CH 2 0(R 42 0)tR 45 
CH2CH 2 0(R 43 0)uR 46 



(10) 



CH 2 CH 2 0(R 47 0)sR 49 

N — CH 2 CH 2 0(R 48 0) T R 50 



(11) 



H 

(SSf. R". R ,l > R ,J . R'\ R^U^Httimz 

^U>S, R 4 \ R ,s . R ,e , R" , R i0 W7k^M^, 
J^gn~2 0©7JU+*»X«7 5 yS^^L. R 44 
iR ,! , R ,s iR'*, R 44 <i:R 46 . R 44 <t R 45 <!: R 44 , 



50 



r 4 ' i r 5 0 »*ft-etitt£ mzmmu x t> ct «,». 
s> t, u«^neno-2 0 fib, 

S, T. U=0©£# > R 44 . R 4! . R", R 49 . R so 
[0075]CCf, R 41 , R 41 , R 4 3 , R 4 '. R 4, (D 
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~10. mt0&b< 1X1 ~8©t©T'feO . ftftffjtc 
it. X^l/^S, x^U>S. n-7'nfU>i, -Yv 
X'Pfc'b>K. n-^^U>a, >fy^fU>I. n- 
^>^U>S, -YV-*>*-U>*. -^+->1^>S. xx 
U>g> rt/U>S. ^P-OT-u^a. ->xp^+ 

[0 0 7 6 ] *fc. R*\ R 4 \ R 4 \ R'\ R !0 ©T 
)V*>vmt LTtt. £**iU~2 0. »*Kttl- 
8. M^i!?gb<ttl~6<D4>(D-C&9, Cttfcttittfll 10 

«, xg^US, x?;H, n-x'Pfc\>l>S, -fVX'Pf 
Jl>». n-XT-Jl/g. -fVX^US, tert-^JV 

-JUS. ft/Jl/S. Ff^^S, h»;f i ">Jl'S. ->^n 
^>*jHk ^XP^*i^»^a^tfiE>;ri&. 
[0 07 7 ] EK. R"tR ,! , R 45 £R 4 \ R"iR 
4 \ R 44 iR" £R 4 *, R 4 '<!:R S0 #«£ffM-r£» 
^©^©^ifctfl^O, J;9»$l<lil- 
8. SgGCi!f£U<«l~6T?*<9> *fccn6©3g«M 20 

[0078] S, T. U(«lT?nO~2 0©SltT* 

0. J:0»SU<«:1~1 0. M(c#$0< ttl ~8© 

[0 07 9 ] ±iB5« (10), (11) (Dit'&'tot L>X 
MtfofMci*. h UX (2 - (X F**>X F*-» x?- 
)l) TS>, h'JX (2- x^ 
Jl/} T5>, h'JX [2 - { (2-^h+>'ih*>') 
>h+->} xf;H 7 5>. h'JX (2- (2->h* 30 
->iK->)i^)7;>, F<;x[2-<l-.*r 
+ ifjV}7i>, F 'JX [2 - ( 1 

F+^xF+i-0 TS>. FlJX{2-(l- 

Xl-^D^)!^!/)?^, h')X [2- 

{ (2-b Fa+i/x F*>0 x F*-» x=M,] T 5 
4, 7, 13, 16, 21, 2 4 — "^iM^lf- 

1. i o-^nft^^p [8. 8. sj-^trmr 

X 4, 7, 13. 18-fh5t+t-l, 10-i/ 
TlfffXP [8. 5. 5 ] x^3lr>. 1 . 4, 1 
0, 13-f h7*+1)--7, 1 6 -^riftS/* 40 
i7^7 s ^>. 1 -Ttf- 1 2-^7^>-4. 1 -Tif 
- 1 5-^-50-5, 1 -Tif- 1 8-^7^>-6 
mm-fhftZo »(C*3R7S>. T-'J>», 

toy^iwtt*. t>;y >Riifl£. 

X{2- i^H75>, FVX 

{2 - (2 -X F*~>x F*-» x^rtO T 5>. F 'J 
X [2 - { (2 -X f-^^x F + -» x?-;!/} x^-jW] 50 
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75>, 1 -Tif- 1 5-X5"i> >-5^tW£IA>„ 
[0 08 0 ] &*5. ±IBffi«t4Yb^» 1 

a«±-<-x^sii o omcttbto. oi~2gp. & 
ico. o l-igfowast?**. se^«#o. o law 

[0 0 8 1 ] ?gfS?Pl±3iJ£ LTW:, »©fMJ«:J: «3T^ 
# >; JB*«^©*»tt;W£ffc-r -5 3 , 0 0 0«T 
©■ft^S. #tC2. 5 0 OVLTOim+MJ *s-)l<#> 

[00821 ^12, 5 0 OfcJTOX* 
«#JU#>Kifzfi#<!:GT« > fX^y-M/A. fc'X 
^i^-Jl/H. trxXx-Z-JUS. 4, 4-fX(4' 
-tFn+^ixj^Sfi, h>;x (4-tKo+ 
1, 1, 1 - F DX (4' -fc K 
p+i/7*x;b) x£>, 1, l, 2-hyx (4' - 

il/ttt, R'ipI^OfeO^lfP.nS. 

[0 08 3 ] »jSteffll>6ft£^MIfiirj«©^<i: or 
« v t'X (4- (2' --r F-5 t Kat7x;l/t+-» 
7i;*) x*>, trx (4- (2* -fh7t h'P7 
^xjl/^-^i/) 7^x;l.) ^ a (4-tert 
-^•f-fi/^ixji/) p(^>, fx. (4-tert-:/ 
F^^/Jl^x^M-^:? ixjl) X£>, tfX (4- 
t e r t - ^ h f ?;l/tt->7 i 

y#>. fX (4- (1" -xh^xh+J/) 7xx 
;U) y5r>. fc'X (4- (T -xh+i/7'af;^^ 
-» yd?>. 2, 2-t*X (4' - (2' ' 

-^F^tKatr-Wt^) ) 7'pA>\ 2, 2- 
b'X (4* - (2* ' -f l-7tF077X^+^) 
X * x;U) ^o;^, 2 , 2 - fc'X ( 4 ' - t e r t - 
^K^7ixj|/) y'U^Z/, 2, 2 -fc'X (4' -t 
e r t - y h^^*;l"-i<x;u^- + ->7 ix;l/) ^'cm' 

2, 2 -fc'X (4-t e r t - :/ h =^>*UU**x,ib 
^^•JUjr + ix^iX^U) 7"P^n'>, 2, 2 -fc'X (4' 
- (T ' -xW->i|-^>) Xxxjl/) ^D^'y, 
2, 2-fcX (4' - (T ' -xF+->7 - Dt'Jl/t=F 
->) 7i^;l/) ^'P>'^>. 4, 4 -fc'X (4' - 

(2' ' -fh^b KPf ^xjl/^-+>') 7sx;l) ^ 

1 e r t - X"?^. 4 , 4 - fc'X ( 4 ' - ( 2 * ' 
-T-h^fc Kpx^xjW^- + >) 7iXj|,) ^^t e 
r t - 4, 4 - fc'X ( 4 ' - tert-Xh* 

i/7ixjl/) gfitert-^JK 4, 4 - fc'X 

(4-tert -7 , h+->*Jb*'x^t+i'7 1 x;b) 
t e r t - X^;b. 4 , 4 - fc'X ( 4 ' - t e r 
t -Xh*^#;U#xj^^;U*:^>7xx.»l/) 
t e r t -X'^JU, 4. 4 - fc'X (4' - ( 1 ' ' -X 
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h + i/ih^^) ?3.=.)\s) WWli e r t 
4. 4-fcT* (4" - (T ' -ih^>^DfW + 
y * xjl) tert-^fJK r- y * ( 4 - 

(2' -f Fnt7^W+-» 7 x-;U) y £ 
>. Fyx(4-(2' -f F5t Fn77iJl/^ 
-» h'M (4-ter t-^h* 

*>7xX.jU) |-yx(4-tert-^F+-> 
*;U/K-;l/^+->7i-Jb) jt h'jx (4-te 
r t h ^^l^x;^*^ 3^1/7 xx;lO 
>. h'J^(4-(l' 10 
)i) y$>, h'M (4- (T 

1. 1, 2-h»;x(4' - 
(2' ' -f h7tKot'7-W^i/) 7j-Jb) x 
1, 1, 2-FU^ (4' - (2* ' -f F7t 
-hirsts) 7xx.il/) x£>, 1, 1. 2- 
F 'JX (4* - tert -^h*^ i^*) 
1. 1. 2 -HJ* (4* - t e r t -Vb^UivVX 
XJl/^v-^xXJb) X#>. 1, 1, 2-hV^ 
(4' -tert - y 

*x;l,) x£>. 1 . 1 , 2 - h 'J* (4' - ( 1 ' - 20 
iF+->i^-» 7x^1) 1, 1. 2-h 

iJX (4' - ( 1 ' -ih+^7'nW4 : i') 

[0 0 8 4] *«91©uyx FttiWHCfeW^JSPElh 

#j©sssns£ L/-c». pyx Y-ttwtp<omj&ft 1 o osp 
K»it2 ogpjyT. $f$u<»i 5mj,T-c$>z. 2 

[oo85] xmwc&m-cs &&Mfa±.mtey ^m* 
■stf'<~-x7}<v~?-<Dm-?2>m7m£&mT*>mMx?®i 30 

BP*>, VUVit'/7U- !f-cDflSWtcJ:^ 

VUV$ficck^£2HJ!tt£i«i5b£fc#>. 7-^^fb$n 40 
Wk6»r*ot(»«l:i>. BPS. r**u>yy a-A- 
xw^-©* ^v-^m^. *jm*>ttd*{b^»^ 

1I©fflJ!i&£-aWffiT > £.£#s, f©ffiiLt7 5>, r 

©«Slm«i U^* hM*4tp©@^ 1 0 08IHC 

*f L-T 2 0 SBJiTF. Jff* 1/ < W 1 5»JSrFT**. 2 0 
gpj: »3 ^ (,> £ * y -?-f&9WWX h tab u- s;* FW4© 
WAMfeSflSTrs. so 
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[0 0 8 6] #|6W©uy* htmtCtt. ^-X^flli 

ft, y ;u >^ft - jfek ?u-/ >I85£5S^*& 

y r * y ;uttx»*©«aii* £© 3 & sot* 4jc±t 
fF^i/l'O F7 5 -fe>^ft-^7k-=?u^>^ 
gKM-SWRVX <JT?<) ;PMXtt*®»il* i©3 * 
£t>«47c£S£ft> ^^H>g|ft-7MiF 

^ss^ftRo'* i )t& x ) )mxit^<Dmmwt<D 3 * 

■5l>tt47cft*£«. fF7^*nFf*>SI#*-? 
W 5 F^Sm^ftR tftf'JT* y;HRtt*©«KW*: 
<t©3^>^tHi47c*fi^-ft, $iSWi!j<y sfrtf)l>* 

[0 08 7 ] imW<DW7, h ±IBJSR»Jls<^ 

[ 0 0 8 8 ] c cr. J?M£t£#J£ l/t«#^*>ttO 
b>x£ y-Jk 7 •v^'fbT^ + Jl'X^-f-jV, 

C-430J, TFC-431J (^ftv^ttSX'J- 

ia («) g). u--7n>rs-uu. rs-i 

45J. TS-381J. TS-3 8 3J (^iT^m 
ffi* (ft) m . > TDS-4 0 1 j . TDS 

-403J, TDS-45 1J (^-?tli> f-r+>X|t 
(#)*). j»*7t»* rF-8151J. TF-1 
71J. TF-172J. TF-173J, TF-17 
7 J (*B#-f>*IiPI <«) H) . TX-7 0-0 9 

2j . rx-7o-0 93j (u-rtx^M^b^xm 

(*) «) «**lf4Ci**"C*S. W*U<«. 7D 
5-FTFC-430J <£S* !/-x^ (*) «) . 
TX-7 0-0 9 3J (lt»b^X^ («) K) *m-f 

[0089] ^^(o^n-^mfsusmc^x^ & 
to(ovv ??y < ~&ffi*umL-cif 5 c 

WtLiXZs y 3>'7X-'>-^©S ; S±0C^f>3-7 i -r > 
^©*j*TBW^0. 01-0. 5 Mmi^^i^tc 
*&fcU C4a*^-^ h7"U-F±-C6 0~2 0 0"a 1 
0#~ 1 0^M. » * L< itS 0 ~ 1 5 0 U 3 0#~ 

5#M7*y-<-?-rs. ^>ti^^->^mt 

•5fci*©v^^5:±ffi©U^^ FJS±{c*»3'r. *^BJ 
&t*s I >T 1 8 0 n m jyT©ja^ Wf> . if>7L- 
-1f-££FSSb< J*0. 5-1 0 OmJ/cm'flSi 
^S^^^WL/Zcf*, ^7 F7*U- l-±T-6 0~1 5 
0'C, 1 O&^-bftffl. &£L< 1*8 0- 1 3 0 'C, 3 
0#~3ttK:K^ Fi^^*"-yt^-^ (PEB) T 
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S. StC, 0. 1~5%» $T£L< «2~-3%©7"h7 
y^Jl>T>*X<?A/W FP^+iM F (TMAH) W 

JL<(J3 0#-2m ilt(dip) ^ i"CF>U 
(p u d d 1 e ) Xt/U- (spray) j*^©3? 
ffitC J: 9 £C i&CJ; 0 3SfiLttC g Ift ©; S 3? - > # 

Bf&ZtiZ. frfc. #»5§t«4tt. *fttci$x*.u>=F-gt 
©#"C& 1 9 3 nm©A r F«fc OfcljfoS© 1 5 7 nm© 
Fj , uenmOKr,, 134nmOKrAr, 12 
6 nmOA rz^CiCDx+^vU-tf-. Xi^SO'^-? 10 

[0 0 9 0] 

H**4», iSx^JU^-itaJCflSliEU. 1 8 0 nm 
rfcm£&<PfS3fc©-c\ flkfflX'L&bm 20 

ffiL s i mmm<D®LM'-< z - ^mm^m t utjfi-c* 

[0 0 9 1] 

trFIHJWtWKlMRHSn* *>©-C«fct». 

[0 0 9 2] 5- (2 - (tert-^h 

^i/*;U^K-^5f-+^) -2. 2 -fx h 'J7;^P> 
x=f;l/-2-y;U#0l/*> (t^v-l) ©£j& 
2 0 OmLO*- h * U-:/tt^i^ D--<>£^x> 30 

(13. 2g) il, 1 -b*X r V7Jl/^-ny^;U-3 
(43. 8g)tfH4*. 180 
•Ct? 2 B^ratfff L/c. £lftn£<lfe£ttEEj£BU 1 9 . 
6g©5 - (2-fc h*a + ->-2, 2-t'X|-V7M 
ny^;tO 2 - y;u*'.»u*> * 

ff / c ($!,.£ 8 4 - 8 8 °C/3 . 33kPa). 

[0 0 9 3] nhtlfc'Z S 2 %t 0 >>> 1 7 0 giC 
igPS-tf. *©iftcTHF 2 5 g«C^Ufc-^B!^- 
tert-^;H8, 4 8r*MTU 4 0 "C"C 1 B$RiJ 

W7A#D7 * -(Cj^fBS^Tl*, 2 4. 

^©|Blffitt-7XX--<i' 1 H - NMFL 1J C-NM 
R. I RlCjz-oTff ofc. 

[0 0 94] [6i$0|2] 5- {2 - (T -xh*~> 
x^;U) -2, 2 - fc'X h y^-H-^py^jb} x^-jl-- 
2-y;u*;i'*> (*y^-3) (0^f& 

1 i R»©*ffiT^J5S Uc*yv-2O2 0g5: . 
SL*«< fl8*Lfcf£, F 8 0 g Kigft?;? Itfc. 

.rf$O;UI/*>M0. 2 8 g£j$Jnifft. ^*tcx^;l/t' 50 
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x;l/X-^;U5. 5g*SrFU *©«»C1B3M« 

-KiOftfem^ 2 2. 5 g©*y-v'-3©^b^ 
(JJX^8 9%) . »&ftfcft£<ft©BiSgtt^** 
•^^h;K 'H-NMR, "C-NMR. IRSCi^T 

[0 09 5 ] [£fi£0»3] 5- (2- (t e r t -7Y 
+^*;l/^xju^-^^) - 2 - h 'J7)l*ust*)l) x 

2 0 0mL©t- h # b-7'(C^->^n^>^> ; x> 
(15. 2 g) £ 1 - h y 7;U*P^^;U- 3 -X-r> 

-l-t-JV (37. 2g)£f±jA<&, 18 0'C-C2B§ 

nuawpLfc. si£a^<M«iKS3KfSL, is. 9g©5 

- (2-fc: FO+^-2- MJ^JM-CM^l/) x^;U 
-2 (*^v-5) (»*9 7- 

9 9-C/3. 3 3 kPa) . 

[0 096] fl6tlfc ; fcy7-5^f'jy> 170?(C 

tert-^;H3. 2g£iiSTU 4 0 , Cr-lB$M 

j^7A^n7 -KJ: 9»S£&fft>. 19. 

8 g©*yv-4£f#fc (4X*9 2%) . f#*5>ft?cfb^ 
m<DW\'mZ-?XX'<i> Y)\>. 1 H -NMR> 15 C-NM 
R> I RfCjc-^Ttf ^>fc 0 

[0 09 7 ] [^JSSW4] 5- {2 - (1' -Xh + V 
x?;l/) - 2 - h U 7Wny i^jl/- 2 
*r;u*> (^-?-6) ©^ 

^{?|J3 £|3I1t©#S-C^L./c*y v-5©2 0g% 
&MM < B^tK L /c^. *S?J<T H F 8 0 g t,cmm$ Htc. 
^£>X;l/*>K0. 2 2g§«, JStfJfcx^jl/t; 
-;bx-f-^4. 4e*ffiTV, *<D y ikmmvim , 3M 

-«:J:»)ffi«*tfl». 18. 0g<!Dty7-6©ft^ 
^rf#fc (jR^8 9%) . f#P,nfc^b^©|H]S«-7XX 
■^i' hJb. 'H-NMR, "C-NMR, IRCC^oT 

[0098] [£f&#!l5 ] ^7- l/^y-7-2/N 
-^^71/^ 5 K (3 0/2 0/5 0) ©«S^ (*" 
■Jv- 1 ) 

3 0 OmLC^^XrJfC^ry^- 1 * 1 0 . lg, 
-7- 2£4. 9g, N-^^7L-f$F*5. 0gf± 
iA^. m&LLXV**V^*b g&AVtc. C©Sf& 
«S*fiE*»H*T. -7 0-C*-C^»L/. iftEJ&l. 

^Ji ITT'/t^y^WUP- f- 'J^O. 8 9 
g»n^-. 6 0-CST'^fim, 1 5«fflBSJ£34±te. C© 
SfE^% > -fV^'n f ;bT ;u n - 5 L K&iS 3 -tf . 
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Sl=H*l 2. 8 g*f#fc. 
[0 0 9 9] nhtltcS&#<D x H-NMR. 15 C-N 
MR. GPC©?IiJS£*fofc£C3. «T©»*fS*i 

1 : : N->Wvl"f 5 K= 3 

1:19:50 

SSTO&TO (Mw ) = 8 , 7 0 0 
frf-M&IB (Mw/Mn ) = 1 . 6 3 
CO 10 0] [GmW6] ^7-3/*^7-2/N 10 
-y^JUvUW 5 F (4 0/1 0/5 0) ©*S£ (*" 
•J v- 2) 

3 0 0mLO77X3«:ty7-3l: 1 2. 5g. -fc^ 
v-2£2. 5g, N-jff^U-/5F45. Ogft 
ii*. j««iUry**1f>*5 glKAUte. c<DH(t 
S»*fiHR*ffl«T. -7 0°C£-C<$iPU ttfflBttl. 

a*^a-*3i5iiig«3iiLfc 0 *a*r#ia». m&m 

tgfflt LXTWZV>S?}W*l>U- F «;;l/$:0. 9 0 
gfln*. 6 0*C£T:»?&f£. 1 5PWHKlS3tffc. C© 

S^ftl 3. 1 g£f#?c„ 
[0101] fSfcftfcS^fla^H-NMR. 13 C-N 
MR. GPCmmZftifctCZ. JBTRD#*t1S*4 

*y 7-3 : *y?-2 : N - 5 F = 4 

1:9:50 

aS¥ttj55-TS (Mw) =8,400 
frtmSMS (Mw/Mn) = 1.6 5 30 
[0 10 2] [«jftfl|7] *y7-4A/v-5/N 
5 F (3 0/2 0/5 0) ©*«£■ (# 

!) *7— 3 ) 

3 0 0mLO77^3K*/v-4^9. 8k, 
-5£4. 5g. N-^^^U-f 3 F*5. 7 gttii 

^SiL-c^*+if>*5 etsLKLtc. cosies 

S%^#H»T. -7 0 - C$-Ci$£flU i«EEI!&M. & 
^^n-^30^OjIL/c„ sa*r«B«. s^ntt 

»4 0riD3aaBHV-8 5*l. Oste, 6 0'C£ 
r#Sf*. 1 5NFffflSJS$1±?t. C©SlS?g?g£. 40 

6 0-Ct?«E(£»0, aSlt»12. 2g 

[0103] fSfcftfcS^flK^H-NMR. "C-N 
MR. GPC©*Dt*fT-»fc4C3. JWT©»*ftt*4 

^77-4 : t/7-5 : N->»7b^f 5 F = 3 
0:19:51 

MWI(Mw)=8, 3 00 50 
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^ftfrTfr (Mw/Mn) = 1 . 5 8 
[0 104] [^iff)8] t/7-6A^7-5/N 
5 F (40/1 0/5 0) ©ftS^ (tf 

y-7-4) 

30 0mL©77^3(C*y7-6?:12. Og.^r^ 
v-5£2. 3g. N-^fA7U-fSFt5. 7gf± 

S»*ilJR»H»T. -7 0*C*-C&#U iH5EJi^. 
^^n-=&3IU^t3iIl/fc„ Sifi£T'^fi*g. S^P3 
MJM4LT*Pife«ai«V-6 5tl. OgM, 6 0'C 
fcmffik. 1 5B$P5SlS3-t±/c„ C©K«38**. A 

[0105] ff en&MftO'H-NMR. I3 C-N 
MR. GPC©««J^ff-ofciC5. lUTOftVitegkt 

t/7-6 : t-^7-5 : N-^^?!/-/ 5 F=3 
9 : 10:51 

Hf^fl (Mw) = 8 . 10 0 
^•S^ (Mw/Mn) = 1 . 6 6 
[0 106] [^9] ; t/'7-3/N-^f;l'7l/ 
-f;F (5 0/5 0) ©*«£• (tfl/7-5) 
30 0mLO77^3l«/7-3?:l 4. 2g. N- 
>^7U^5 K%5. 7 gf±3£<&. jffllibtJ?** 

7 0'C£-C?$iPU MIBI8Si. a*^P-*3|5I^0S 
Lit. SfiS-CSfit. l^SHiltTyex^y 
gf-jwtna- b l . Oete, 60*CS-c#ia 
«. l 5B*IBIKiSStffc. c©Si£»jR*. -Tv^af 

ft. 6 0 •CT«JEE»a» U Sfefi^* 12. 6g«# 

fc. 

[0107] fff.nfci^O'H-NMR, 1J C-N 
MR. GPC©«'M*?T-?fc<tC^. JWT©^,^*4 
Kite. 

t^7-3 : H-J?-)V-?VA 5 F = 5 0 : 5 0 
ffifi^fl-T-fi (Mw) =9, 5 0 0 
^JfcfrTft (Mw/Mn ) =1.98 
[0 10 8] [^J$0( 1 0 ] *y-7-2/N-y^Jl/V 
M5K(50/5 0) 9ft&#$Bt:T3c£&efllS 
30 0mL©77X3K*y7-2?:17. 8g, N- 
y^;UvW=F£5. 7gf±ii^. ^ii 
1t>45gl8AUc. C©JKJgSW**JM!:H»T. ~ 
7 0'C$T#*PU ttfiEMA. fiHR^a-*3a»»>)E 

^i/A'i/D^ f yji/£ i . ogjaA, 6 0*csr^jg 

?£. 1 5B$|BEJ£Siifc:. C©JEJ6»*Sr. -fv^ae 
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[oio9] m hixtc&&.m£fc*m*T hfsobk: 

H-NMR, "C-NMR, GPCOi^^feiC 10 
g«£ifflfifcJt 

•e^v— 2 : N-->* ?;bvl/-f 5 K= 5 0 : 5 0 
1 -x h=^>x?MUM&^8 0% 
Sfi^tfJfl-^fi (Mw) = 9 , 3 0 0 
^!W(Mw/Mn) =1. 8 5 
[0 110] ItifflGf&Ml ] b*~>^p [2. 2. 1] 
•^:/h-5-x>-2-*7;M<>8t (ter t ^^Jb) 
/N-^^l/VU^S h* (50/50) Oftl^ (?!<'; 20 
-7-6) 
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3 0 0mLO5 7X3Ke$/i'a [2. 2. 1 ] ^7* h 
-5 -x>- 2 -#Jl/#'>I§ (tert :7>Jl/) £ 1 0 
N-y^JUvUWs K*5. 7gftii*, Mil 

KI8V-65S1. o&m. 6 0-C*r#SfI> 1 
5B#F^Sf&3#?c„ COSfSM®*. -Yv^af;UT^ 
=J-;V5LtCi3tiRSl*. »64aytefeH**Wft«. 6 

efes^i o. 2 ff *»/t. »6 

ilfcll-atfcCD 1 H-NMR. 13 C-NMR. GPCOi 

t*^i?n[2. 2. 1 ] ^V'Y - 5 -x>- 2 -*JUd^ 
>1 (te r t^Jl) : N-y ?JV-7b>C 5 K= 5 
0:50 

«fi¥*#^S (Mw) =7. 3 0 0 
^iM(Mw/Mn) =1. 8 5 
[0111] 

Utn) 






H 3 C— ^-CF 3 H 3 C— ^-CF 3 
P OH 

°=\ 
O 



N 
I 

CH3 





1} — rTo.3 



H 3 C— ^-CF 3 H 3 C— ^-CF 3 
OH 

P 



N 
1 



[0112] 




* * Utl 8 ] 



>=0 CH 3 

V 

[0113] ;X(c. ±fB#';v-<&Tfe<Dcfc^(ctri¥ 

ffilsfc. 



[0114] ±ib^>; F,s«ic*e > 

3-f^>^, sj*v h-7'b- hSrfflUT 1 0 O'CT'9 
0#Pb1^-^L.> f320 0nm<D^';v-15:MgF 



h (PGMEA) 1 0 gt,C+mc®M$tt. 0. 2ym 50 ^iLBtfft&U/c. X^SIifftglt (H*«^«. V 
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UV200S) *fflOT248nm 1 193nm. 15 * [0115] 
7 n mtC*5W4jajl**«3eufc. 1 iCmt. * [311] 





248nm(%) 


3§i®2£ 193nrn(%) 


167nm(%) 


r pt- i 


87 


65 


43 


a* 


88 


68 


48 


** Hv- 3 


87 


70 


38 


&* Jt-4 


86 


68 


43 


*' 97-6 


86 


69 


39 


4" Pt-6 
Ofc&03) 


85 


26 


15 



[0116] ttc, ±E#';v-igfjtt*s iifttcxt- 

>=>- h U h^b- h*/8C>T 1 0 0'CT9 0# 

K_g •fx? ^>^Bf£ (CHF,/CF,f^X-Cg)X7 

- 8 5 0 0 P*fflt>. x » ^> {?m'&<D# v-H©JK 
JIM. x* ?>4TO©«ffi©Daia*AFM , T?»!B£l/fc. 



CHF^^iM 
CF t l3XffiM 
A r #*&iO:fi 

[0117] 
20 [*2] 



4 0. 0 P a 
1 300W 
9 mm 
30ml/min 
3 0ml /m. i n 
10 0ml /m i n 
6 0 s e c 





(nm/min) 


Rms(jim) 




92 


6.3 




93 


4.6 


*' 1(7- 3 


91 


3.5 


*' Jf7-4 


92 


4.5 


*'Pt-6 


96 


4.6 




88 


4.2 



[0118] JTF, ±K#'./v-*'<-**fM±l/TJfl 

h JBBfttt : # 1 ~ 5 , tmmt LTil 
(Mw) =7, 3 0 0. ft=S-m.ft% (Mw/ 
Mn) = 1 . 8 5©*'; 6. M»£»J (PAG1, 

2) . t&mmt-g®. mm&i*gk2icm*rmf&-c % 

**»ffl«ttJWFC-43 0 (ttX'J-JA (ft) 
$j) 4 100ppm$Wl-fc7'afi>y'Ja-Jl/ty 
^?^x--f-;i/T-fef-- h (PGMEA) IC+ftlCfeM 
0. Um©PTFE7^;l-i!-Tiai/Tl/i/ 

[0 1 1 9 Hf^ft/tU^X h<&£. ^+tJ-^^;l/^-> 



40 



(hmds) ©^-^-^-/ASgo'creo 

- h£fflt»T 1 0 0"C-C9 Otym^-ZL, l>i?XY(D 

[0120] F.i+^u-if-ijiaai. vuve 

S^lt. Bft&B^CCl 1 0-C-C9 OfMB^-fU 
2. 3 8%©-f h7>^l/7>*--?At Kd+^KO 
***-C 6 0 ffl&m&y o T . g^Si ^IJi^tt^^ 
liJl^OtCfeSi^©^* (E t h) tfa* ( T 
fit) **&fc„ 18***3 JCtST. 

[0121] 

[*3] 
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*'9*- 










(mJV 
cm 2 ) 


7§ 


*• 9-^-1 

(100) 


PAGl 

(2) 


(0.1) 


PGMEA 
(2100) 




30 


16 


(100) 


PAGl 
(2) 


(0.1) 


PGMEA 
(2100) 




20 


11 


(100) 


PAGl 

(2) 


(0.1) 


PGMEA 
(2100) 




24 


13 


**9?-4 
(100) 


PAGl 

CO 


W*fk1V* 
(0-1) 


PGMEA 
(2100) 




28 


15 


** 9"^ 5 
(100) 


PAGl 
(2) 


(0-1) 


PGMEA 
(2100) 




29 


15 


9*7- 1 

(100) 


PAGl 

(2) 


TMMEA 
(0-1) 


PGMEA 
(2100) 




27 


17 


9*7^ l 

(100) 


PAG2 
(2) 


(0.1) 


PGMEA 
(2100) 




ie 


16 


9*7-1 
(100) 


PAGl 
(2) 


(0.1) 


PGMEA 
(2100) 


mm 

(20) 


28 


18 


$"9-9-1 
(100) 


PAGl 

(2) 


(0.1) 


PGMEA 
(2100) 


mm 

(10) 


28 


16 


(100) 


PAGl 

(2) 


(0.1) 


PGMEA 
(2100) 




70 


3 



[0 1 2 2 ] * 1 ~~ 3 ©*S*J: »> . *&9XDlffrHl& *X*t/fti* l»c £ «fc D , «h&BK5-fX7f>j^«; 
l^TW!®Sri«r3> Y=j7, h (^ T ) *$S/cU [0 12 3] 

>>r<k(Dmmmft'b2<, itci^>^©ai57 30 [-fb 1 9 3 




[«fflB] ¥JS13^1 1£1 3H (2 0 0 1. 1 1. 
13) 

INVOKE 1 ] 

mimmmm^] 0020 
iffiiEfim mm 

[0 02 0] R'ttTkJRJIK*. x^JU 
:/p bVl<*. n - 7"^^S. -f V t/^S. t e r 

mm 1 ~ 1 OGDittiKtt. ^«eK«> K tt«tK©r;u*Ji' 

[*)&StIE2] 
[**IE*ta*»S] «»« 
[«UE*MWl&S] 0 0 3 3 

imiExm mm 

[0 0 3 3 ] (4) te^3n*Hi|£7'Jl'*;US<LLT 
tt, tert-^JH. hyx?-;l/*Ae;H, 1- 



-x^i/i^a-o^us. 2- (2-y?;l/) T^v 
2- (2-x^;P) T^v>^;l/«. tet 

t -Ts.)imm*mjzct&x'$, *fc<4> -i~ 

(4) -16W5Ci«^. 
COMMIE 3] 

[fflUE*f£^IS£] 0 04 5 

iffijExm mm 

[0045] *%m? vmTfv^-'jvsmi'tvxi'y 

&iTfB5£ (6) - l-v(6) -5 1£DJ:5ft fefflWtf 



(27) 
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(51) Int. CI.' 

H 0 1 L 21/027 



F I 
HO 1 L 



f-73-K 



21/30 



5 0 2 R 



(72)^^ mm w- 
(72)&wm mm mt 

(72)#ebj^ pis 

mm^wmmma^m^M>28- 1 

(72)l^# J)§ 

^iTOis^m^wr i # i 
(72)#6HJ§^ /^fcf Mrfe 

*R)flfi«»flj W 1 § 1 -ff 
(72)^^ ^ 

^3E«/l|MTtj4-^^2805#il6 



(72)#«l!# g& j£ 

*$3£lftJI|*grfi4-*i t t J cJ2805#i& -fe> h V 

(72)hbj# mm -m 

JttSt«mtBBK»H<Wr3TB7#» 1 

F £ — A (#3^) 2H025 AA09 AB16 AC04 AD03 BEOO 
BE07 BE10 BF11 BGOO CB45 
CC20 FA17 

4J002 BH021 BK001 EB007 EB066 
EB116 EC036 ED026 ED036 
EE036 EH036 EH046 EJ038 
E3056 EN029 ENL39 EQ017 
ER007 EV237 EV247 EV297 
FD207 FD208 FD310 CP03 

43100 AR09Q AR09R AR11Q AR11R 
AR36P BA02R BA03Q BA15R 
BA22R BB18Q BB18R BC03R 
BC04R BC08R BC09R BC12R 
BC22R BC23R BC53R CA04 
CA05 3A38 



